Use of a flexible thiopyrylium photosensitizer and competitive inhibitor for pathogen reduction of viruses and bacteria with retention of red cell storage properties.
Progress in developing photochemical methods for pathogen reduction of red blood cells (RBCs) has been hampered by hemolysis. A flexible, nucleic acid-intercalating thiopyrylium (TP) dye that is only photochemically active in the bound state and a competitive inhibitor of RBC membrane binding, dipyridamole (DP), was used to reduce photoinduced hemolysis stemming from free- and membrane-bound dye. Oxygenated leukodepleted 20% hct RBC suspensions were deliberately inoculated with virus or bacteria, incubated with 200 micromol per L DP and less than or equal to 100 micromol per L TP, illuminated with 1.1 J/cm(2) of red light, and titered. RBC suspensions containing 200 micromol per L DP and 160 micromol per L TP were identically phototreated, concentrated to 45% hct, and assayed for RBC storage properties. In RBC suspensions containing DP, TP photoinactivated vesicular stomatitis virus, pseudorabies virus, duck hepatitis B virus, bovine virus diarrhea virus, extracellular human immunodeficiency virus (HIV) to the limit of detection and 6.2 log intracellular HIV. More than 5 log inactivation of 6 bacterial species was demonstrated. DP prevented approximately 30% of TP binding to RBCs. Phototreated RBCs that were subsequently stored for 42 days exhibited acceptable levels of hemolysis, morphology scores, extracellular pH, ATP, glucose utilization rates, and lactate production. Treated samples exhibited substantially increased potassium efflux compared to controls. Use of TP photosensitizer and DP enables significant levels of pathogen reduction while retaining most, but not all RBC properties during 42 day storage.